Summary. Neonatal Introduction.
Summary. Neonatal changes in plasma total and free iodothyronine levels were monitored in 18 Limousin x Romanov suckling lambs (experiment 1) and 24 Limousin x Romanov animals bottle-fed in standardized conditions (experiment 2). In the two experiments, plasma free T3 levels were closely related to total T3 levels, whereas some differences could be observed between total and free plasma T4 levels. The neonatal rise in free T4 in particular was higher than that observed for total T4 levels. Consequently, the enhancement of T4 availability for T3-generating cells could partly explain the neonatal T3 surge. In addition, plasma reverse T3 levels decreased progressively during the first 48 h of life in suckling lambs. These results suggest also that hypotrophy and/or nutritional status could affect neonatal thyroid function : plasma active iodothyronine levels decreased sharply in bottle-fed lambs (birthweight : 2.29 Kg) compared to suckling ones (birthweight : 3.57 Kg), whereas reverse T3 levels increased.
Introduction.
Neonatal changes in plasma total iodothyronine levels have been studied intensively in the lamb. The major feature observed is the large increase in plasma total triiodothyronine (T3) levels during the first hours of life (Nathanielsz et al., 1973 ; Sack et a/., 1974 ; Klein et al., 1978a ; Cabello and Levieux, 1980 ; 1981 ; Cabello and Wrutniak, 1984) , occurring with (Nathanielsz et al., 1973 ; Fisher et a/., 1977) or without Levieux, 1980, 1981 ; Cabello and Wrutniak, 1984) , this study was performed using two experimental conditions : suckling and standardized bottle-feeding. (Cabello and Levieux, 1980 ; Suckling lambs ( fig. 11. -During the first 8 h of life, plasma total and free T4 levels rose significantly as did the plasma total and free T3 levels (P < 0.005, P < 0.01 . , P < 0.005 and P < 0.005, respectively). These increases occurred without alterations in the T3/free T4 ratio, but with a significant increment in the value of the free T4/T4 ratio (P < 0.025).
After the first 8 h of life, free and total T4 levels decreased until 32 h (respectively P < 0.001 and P < 0.025). Total T4 reached values similar to those observed at birth, whereas free T4 values remained slightly high (P < 0.025). Plasma total and free T3 concentrations did not change after 8 h post partum, as did the value of the free T4/T4 ratio. However, the value of the T3/free T4 ratio increased significantly between 8 and 32 h after birth (P < 0.051.
From birth to 48 h post partum, plasma reverse T3 levels and the value of the reverse T3/free T4 ratio decreased sharply (P < 0.0011. ).
During the neonatal period, the free T4 fraction accounted for 0.45 to 0.57 p. 1 000 of the total hormone. This percentage was higher for free T3 (2.2 to 2.9 p. 1 000).
Strong relationships between total and free T3 levels, and between total and free T4 levels were noted (table 11. ).
Standardized bottle-fed lambs ( fig. 2 ). -As observed in the previous experiment, plasma total and free T3 levels rose during the first 8 h of life (P < 0.001) without significant changes in the value of the T3/free T4 ratio, whereas plasma reverse T3 levels and the value of the reverse T3/free T4 ratio decreased (P < 0.0011. Plasma total and free T4 levels rose during the first 4 h of life (P < 0.005 and P < 0.001) with a significant increase in the values of the free T4/T4 ratio (P < 0.0011. ).
After 8 h post partum, plasma total and free T4 and T3 decreased sharply until 24 h (P < 0.0011. So did the value of the T3/free T4 ratio (P < 0.0011. ).
Plasma reverse T3 levels and the value of the reverse T3/free T4 ratio rose simultaneously (P < 0.005 and P < 0.001).
Thereafter, plasma levels of active iodothyronines increased progressively. However, 20 days post partum, total and free T3 and the value of the T3/free T4 ratio remained lower than the value observed at birth (P < 0.0011. During the same period, plasma reverse T3 and the values of the reverse T3/free T4 ratio reached low levels.
In this experiment, strong relationships between total and free T3 levels and between total and free T4 were observed (table 2).
Discussion.
Large differences could be observed in plasma iodothyronine levels between the two experiments. Firstly, plasma total and free T4 and T3 levels were much lower in the second (standardized bottle-fed lambs) than in the first (suckling lambs) experiment ; as we previously observed that plasma active iodothyronine levels were positively related to birthweight in the lamb (Cabello and Levieux, 1981 ; , this difference is not surprising (mean birthweight : 2.29 vs 3.57 kg). Secondly, neonatal changes were not similar in the two experiments ; this could be due to different birthweights in the two groups of lambs, but also to the different nutritional schedules used : in our experimental conditions, colostrum bottle-feeding induced some degree of undernutrition Wrutniak and Cabello, 1986 (Fisher et al., 1977) could induce a preferential thyroidal T3 hypersecretion, as observed during iodine deficiency (Greer et al., 1968) . However, in previous work , the peak T3 level was shown to occur before the peak T4 level after TSH administration in the newborn lamb. This does not agree with the neonatal changes. Moreover, , Fisher et al. (1977) have dissociated the increases in plasma TSH and T3 by preventing neonatal cooling (TSH unchanged, T3 raised) or delaying umbilical cord cutting (TSH raised, T3 unchanged). Another hypothesis, partly based on the observation of a rise in the value of the T3/T4 ratio, suggests that increased peripheral 5'-deiodination of T4 could occur during the first hours of life Fisher et al., 1977 ; Nathanielsz and Fisher, 1979) . However, only free T4 enters the cells to generate T3, and no significant rise in the value of the T3/free T4 ratio has been observed. As the T3 surge closely parallelled the free T4 rise, the enhancement of T4 availability for the generating T3 cells could increase peripheral T3 production.
As mentioned above, changes in plasma iodothyronine levels after the 8 first hours of life are different between suckling and standardized bottle-fed lambs : 1) In suckling animals, the increase in the value of the T3/free T4 ratio between 8 and 32 h suggests that some changes occur in T3 metabolism. As the reverse T3/free T4 ratio simultaneously decreased, this period is probably important for the maturation of thyroid hormone metabolism, because 5'-deiodination seems to become a preferential pathway of T4 deiodinations, in agreement with the extrathyroidal T3 production rates reported by Klein et al. (1978b) . Up to date, few data have been published on neonatal changes in plasma reverse T3 levels in lambs. In the suckling animals, they progressively decreased from birth to 48 h post partum, in agreement with the partial data of Mathur et al. (1980) . Such a profile is detectable from Day 132 of gestation in the lamb foetus . After birth, the decrease in plasma reverse T3 levels could be related to the drop in the reverse T3 production rate reported by Klein et al. (1978b) 
